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The entire argument rests on the patterns given in these figures. As van der Waerden 
VISUAL REASONING IN MATHEMATICS states: "Der Beweis den ich im Nieuw Archief voor Wiskunde 15 , 212 (1927) dargestellt habe, 

ist die genaue AusfUhrung des hier anschaulich erlSuterten Gedankenganges." (The proof. 
Mathematicians are not innocent of the fact that visual reasoning has a low status. Many which I have presented in Nieuw Archief voor Wiskunde 15, 212 (1927), is the precise 

indicators point to the fact that most mathematicians rely very heavily on visual reasoning in execution of the line of thought presented here visually). The five page paper in which he 
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based treatment of function at the high school level had to be made. Some of the phases in the 

curriculum were to get acquainted with basic notions such as slope field, isoclines, solution COMPUTERS AND VISUAL REASONING 

curves, and symmetries, to produce curves in a dialectic interplay between prediction and 

■ justification, and to learn about higher level graphical notions such as branching and flows Computers make it possible to represent visual mathematics with an* amount of structure 

including the variation of the type of flow in equations depending on parameters. One of the not offered by any other medium. Graphic computer screen representations of mathematical 
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older subjects, because for the younger subjects it was hard to 
realize the relationships between the visual representation and 
the problem data. 
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problems related to the process of generalisation in algebra, from the calculus made by the subject himself, or by somebody else), algebraic 

point of view of the double polarity. An Appendix contains the laws are put into the flowing stream of time. All this make easier for 

summary of pre-algebraic and algebraic problems, quoted in the paper. pupils to remember the meaning of formal things, they are speaking of, 

and to control the situation. 
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fa con dont l'enfant se reprfisente ces situations. Des Hens ont ete mis en Evidence entre la solving skills. In T.P. Carpenter, J.M. Moser. T.A. Romberg (Eds): Addition and 

representation ext erne que l’enfant prodult du changement et sa performance & rtsoudre des Subtraction: a cognitive perspective. Hillsdale, N.J.: Eribaum. pp. 9-24. 

probfemes complexes mettant enjeu la reconstruction d*un changement. La representation Friedman, S.L.. Stevenson, M. (1980). Perception of movement In pictures. In M.H. Hagen 

exteme rend ainsi compte des schemes qul modulent les actions des enfants dans ces (Ed.): Perception of pictures. 1. 
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Figure 1. Three -fourths as a composite of the operators 3/1 and 1/4, Figure 2. Three-fourths as a direct 3-for-4 exchange. 
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INFLUENCES OF AN ETHNOMATHEMATICAL APPROACH 
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twelve ordinary council/state Brazilian schools. These projects were applied to about four hundred TABLE 2 

and fifty (450) pupils, and each project was used for between 3 and 5 weeks {i.e. between 15 * 25 STANDARD TEACHERS* ANSWERS 
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(mathematics is an ’informative subject') showed the biggest decrease in importance in the rank (2) The mathematics curriculum should be Formative, emphasising analysis, synthesis, thinking, a 

during the development of the research study. critical stance, understanding and usefulness. 

Analysing the standard answers of question 3 on the implemented level (For me, (3) Teachers should teach mathematics as a Debatable subject where mathematical knowledge is 

mathematics should be taught as ...), the main remarks are as follows. The alternatives 1)', ’d' and discussed among pupils and teachers. 
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quelles attentes sont les leurs de ce fait, que projettent-ils sur participants a cette stance; il me permettra d’illustrer le th&me 
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To build a figure of area half the area of a rectangle the pupils have used the nine strategies 
sketched below. strategy 4d strategy 4e strategy 4f strategy 4 g 
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the complexity of the decision-making process that teachers face when they dicated errors might Impede the acquisition of new knowledge because they con 

come' across students’ errors in the classroom. In this way we thought that it fuse students. In comparing the consequences of errors for mathematical 

would be possible to reveal the teachers ’available store of methods for deal- learning to their consequences for the learning of other subjects, they as- 

lng with errors. All the interviews were audiotaped and the transcripts of serted that there are differences due to the hierarchical nature of mathemati 

them were analyzed in order to discover patterns in the teachers’ responses. cal knowledge. They thus argued that mathematical errors are detrimental be- 
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the the kinds of schemas children develop and use to make sense out of 
diverse situations involving mathematics. 
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CONCLUSIONS 

De los resultados oblenidos en esta invcstigacton sc dcaprendc que es posiblc cnconlrar subcatcgorfas CONSTRUCTION AND INTERPRETATION OF ALGEBRAIC MODELS 

dc problcmas dcntro dc la clase dc problcmas vcrbalcs dc comparaci6n multiplicativa. Esias subcatcgorfas Giampaolo Chiappini - Ewica kCTUt 

prcscntan difcrcntes nivelcs dc dificultad para los cscolarcs cn los nivclcs cntrcvistados. IstitUtO Matematica Applicata C.N.R. - Genova - Italy 
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We have alsa observed that schemes raay represent a form of "(inflexible thought" when one For example, the type of representation offered by a spreadsheet forced the teach cr> to in-erpn 

passes to a new environment. the co-ordinates of a cell as the co-ordinates of the value contained within. Consequent^ 

For instance, when we asked the teachers to develop and build a Pascal program for the several teachers decided to insert or not the reference to a cell into a formula, on the basis of th 

problem of the calves, mentioned earlier, we noted that almost all of them translated old Basic actual value it contained and not on the basis of the meaning of the variable, associated to thi. 

program into Pascal syntax, without atterfipting to restructure it We believe that this mainly cell, within the formula that they are designing. 
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Highly contrasted types of discourse can thus be noted. * questions 

In conclusion, we demonstrate that each teacher has his own style, but what varies is not They are often a bit vague : M what do you need ?", "how do you show that ?". Type of 

a priori neutral : the differences play in particular on the relative length of the commentaries on answer (given by the teacher) : ** because we have vectors , we have to use them". 

mathematics in relation to their simple exposition and to the relative length of general The response is a type of recipe out of context, more than a precise method, in as much 
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Should other characteristics of the levels be considered? 
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Marie, howovar, thought the answer would be 69, presumably reasoning that if each addend the ten minute episode that they would not , in ail probability, have produced had they worked 

decreased by one then the sum would decrease by one as well. This was consistent with her alone. It is also possible to talk of the development of the group by focusing on the development of 

answer to the next task, which involved adding three twenty ones. Jan and Karen solved this task takenas-shared mathematical interpretations. Recall, for example, that at the beginning of the 

by making equivalent interpretations as they interactively constituted a joint solution In which they episode Karen partitioned numbers when she interpreted tasks whereas .Marie attempted to use her 

added three to sixty, the sum of three twenties. This was a novel solution for Karen and probably version of the standard algorithm. Jan for her part worked. independently of the other two chBdfen. 
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Description des 6preuves 2. Erreurs en rapport avec les operations interm6diaires 

Nous avons soumis h. 6 classes de Cinquifcme et Sixi^me anndes une 

6preuve 6crite en quatre parties. 2.1 Erreurs de soustraction 
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